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Abstract
Purpose - The purpose of this paper is to use the DuPont expansion to examine those factors underlying
differences in (rates 01) return on different crop portfolios over space (ten regions) and time (1960-2001). The
paper also estimates the impact of government payments on farmland values through its impact on farm
profitability
Design/methodology/approach - Businesses use the DuPont model to analyze the profitability of a
business. This model includes three components: net profit margin, asset turnover, and financial leverage (or
assets to equity). It is based on the relationships among these three components and is expressed as a
product of ratios. For the purposes of the current study, accrued capital gains from (total) returns are
excluded to focus on cash returns cash flow". Returns from current income are a 'cash flow' available in the
short run to pay financial obligations. Furthermore, returns from capital gains are not liquid; they are gains
in wealth fully captured as capital gains/losses only in the longer term. Following the DuPont approach, the
effect of government payments on farm asset values is equal to the sum of the effect of government
payments on profit margins plus the effect of government payments on the asset turnover ratio.
Findings - The analysis focuses on agricultural profitability in the ten Economic Research Service
(ERS) regions. By comparing the components of the DuPont expansion, profitability differences over
time are analyzed. The results indicate that one cause of low profitability in the Corn Belt and Mountain
regions is a perpetually low profit margin while the evidence for other regions supports lower asset
efficiency. Results show that government payments impact the profit margin and affect value of farm
assets in particular farmland values but not asset turnover ratio.
Originality/value - The use of DuPont expansion factor in agriculture is original and really helps us to
understand the factors driving profitability in agriculture. Another innovation (originality) in this paper
is the theoretical model that connects the DuPont expansion factor, government payments and its impact
on farmland values.
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AFR	 Introduction

69,1 This study uses the DuPont expansion of returns to all factors of production to
examine how the financial structure attributes of the agricultural production sector
contributed to financial difficulties in the US farm sector from 1960 to 2004. Our
analysis focuses on agricultural profitability in the ten Economic Research Service
(ERS) regions (see Figure 1). By comparing the components of the DuPont expansion,

50 profitability differences over time are analyzed. Our results indicate that one cause of
low profitability in the Corn Belt and Mountain regions is a perpetually low profit
margin while the evidence for other regions supports lower asset efficiency. Results
show that government payments impact the profit margin but not asset turnover ratio.
Thus, government payments affect value of farm assets and in particularly, farmland
values predominantly through their impact on profitability.

Two typical characteristics of the US agricultural sector are that the sector suffers
from chronic low returns[1] to factors of production (Cochrane, 1979; Tweeten, 1969)
and has traditionally experienced boom/bust cycles (Schmitz, 1995; Melichar, 1979).
Both of these characteristics can be observed in agricultural returns over the past
twenty years. Starting in the mid-1980s, production agriculture in the United States
experienced a period of significant financial stress. Following this period of financial
difficulty, the sector slowly rebounded to a brief boom period in 1996-1997 only to
return to a period of moderate stress in the closing years of that decade. Assessing
financial stress within American agriculture involves identifying which farms are
more or less profitable. This suggests a macro-level forecast of American agriculture's
future structure and financial performance of farms, state and the agricultural sector.
Furthermore, any financial analysis should account for time and location.

The future of agricultural production in the US will depend on its profitability
within a location, such as a geographical region or an individual state. Blank et al.

(2005) point out that to remain viable, investments in agriculture must offer returns
that are both competitive with those from alternative investments and are sufficient to
cover farmers' financial obligations. Indeed, rates of return will affect resource
allocation in the long run. For example, O'Rourke and Williamson (1994) conclude that

Figure 1.
Farm production regions
of the US



Implications

of DuPont
expansion

rates of return converge over the long run as resources flow into more-profitable
industries and out of less-profitable industries. Furthermore, Schott (2003) states that
differences in agricultural returns across states and regions over time are most likely
due to different 'crop portfolios". This paper uses the DuPont expansion to examine
those factors underlying these differences in (rates of) return on different crop
portfolios over space (ten regions, Figure 1) and time (1960-2004). The study also
estimates the impact of government payments on farmland values through its impact
on farm profitability.

Businesses use the DuPont model[2] to analyze the profitability of a business. This
model includes three components: net profit margin, asset turnover, and financial
leverage (or assets to equity). It is based on the relationships among these three
components and is expressed as a product of ratios[3]. Any decision that influences
product prices, per unit costs, volume, and/or output per unit of input (efficiency) will
have an impact on net profit margin and/or asset turnover. Further, any decision that
affects the amount of borrowed capital will have an impact on the assets to equity ratio.

The next section presents the conceptual model used to examine spatial and
temporal factors explaining differences in returns on crop portfolios over space and
time. The following section describes the data used and the empirical estimation
methodology. The results of our estimation are presented in the next section. Finally,
we conclude with a section that discusses the policy implications of DuPont analysis
and suggest areas for further study.

Empirical application of the DuPont expansion
The traditional DuPont approach involves the development of a systematic
relationship among financial ratios to diagnose the performance of a firm (Reilly and
Brown, 2000). The general concept is to decompose financial performance into capital
structure, asset efficiency, and production/operational efficiency. The ratios at the firm
level are compared against industry standards to inform firm decision makers on the
areas where firm performance needs improvement. For example, a low asset turnover
ratio, relative to industry standards, might be corrected by increasing advertising
expenditures. Application of the DuPont expansion[4] to agriculture has traditionally
focused on the capital structure dimension of the decomposition. Collins (1985)
developed an optimal debt formulation based on the DuPont expansion. Collins' model
showed that policies reducing business risk may induce farmers to increase financial
risk. Collins concludes that in addition to the risk-balancing aspect of risk-reducing
policy, there may be a risk-balancing effect related to increase in expected farm income.
Collins's formulation has been used to study the effects of commodity programs
(Featherstone et al., 1988) and changes in tax policy (Moss et at, 1989) on debt. In the
current study, we use the DuPont expansion that is employed in optimal debt studies.

We begin by decomposing the rate of return on equity into the rate of return on
assets and the asset-to-equity ratios

R 

M[Al

- 	* L]	 (1)

where R is the profit defined as gross receipts minus the cost of production, E is the
dollar value of equity, and A is the total dollar value of assets. For the purposes of the
current study, we exclude accrued capital gains from (total) returns to focus on cash
returns 'cash flow". Returns from current income are a 'cash flow" available in the
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short run to poy financial hljquiions. I nit hurinore, lit UiflS from capital qains arc not
liquid; they are gains in wealth fully captured as capital gains/losses only in the longer
tcrm[51.

To focus on asset efficiency, we replace the return on assets (R/A) with the gross
margin (defined as sales less cost of production) divided by sales times the asset
turnover ratio (defined as sales divided by the level of assets). Expressed
mathematically as:

R IS—Cl[Si [Al
(2)

where S is the level of sales and C is the cost of production. This formulation then
decomposes the rate of return on equity into the relative profitability of each unit of
sales through the gross margin ratio, the efficiency of asset use through the asset
turnover ratio, and a leverage effect through the inverse of the solvency ratio.

Application of the DuPont expansion as defined in Equation (2) is dependent on the
multiplicative nature of the expression as an identity. Given that the expression is an
identity, it holds at every point with strict equality. Thus, it makes little sense to
regress the expansion either using nonlinear least squares or a logarithmic
transformation. Similarly, the multiplicative nature of the relationship limits the appeal
of the use of simple arithmetic means and standard deviations. Instead, we analyze the
implications of the DuPont expansion by assuming that each ratio is log normally
distributed. The appeal of this approach becomes apparent by taking the natural log of
each side of Equation (2):

/R\	

(—S
SC\	 '\	

\El
ln)=ln) +]nIS) +ln (A) 	 (3)

where In(.) is the natural log operator. The logarithmic transformation yields a linear
multiplicative system of variables amenable to analysis using the multivariate normal
distribution. Since Equation (3) is also a strict identity, we can decompose the rate of
return on equity into each component.

Based on this formulation, we then analyze the regional differences in profitability
by computing the average for each ratio within each ERS region using the logarithmic
normal distribution. Next we compute the same average across the entire sample. The
statistical difference between the regional distributions can then be computed using a
likelihood ratio test using the log normal distribution. To assess the impact of
government payments on farm assets[6] one needs to establish the relationship
between government payments and farm profitability. The probability density
function for the log normal distribution can be written as:

= 1 
exp'— 

(ln(x) -	 1
2a	

(4)

where x is the log normally distributed random variable, and ,u and a are parameters of
the distribution. Following Mood et cii., these population parameters can be estimated by:

La
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a2 =(ln(x,)	 )2

where N is the number of observations in the sample. The mean of the log normally
distributed random variables then becomes:

	

ra2 	 1
E[x] = eXP 

+	
(6)L 

and the variance:

	

V[x] =p [2a2 + 2] - exp(62 + 2ft).	 (7)

The likelihood ratio for differences in regional means then defines the likelihood function
as the product of the distribution function defined in Equation (4) based on a single 11. and
a defined for the entire sample (the restricted likelihood function, LR, and the same
likelihood function where different p and a are defined for each region (the unrestricted
likelihood function, L ( ;). The statistical significance of regional effects can then be
calculated as:

r	 2 [ln u) - ln(LR )]	 (8)

where r is the number of restrictions, in this case 18 (Mood et al, 1974).
Based on the above formulation one can study the impact of government payments

on farm profitability and its impact on farm business asset values. Specifically, the rate
of return on assets (ROA) is a ratio of returns to agricultural assets to the value of total
farm assets (V) and, hence, the change in the rate of return on assets is a function of the
change in value of farm assets:

ROA = = dROA = - dV

	

dR ROA
-dV.	 (9)

--v--

Next, we note the changes in the rate of return on assets are also a function of changes
in the level of government payments (G), or:

dROA ldR ROAdV
(10)

dG 

By definition R = RM + C where R 1.7 are market-based returns; therefore, dR/dC = 1
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69,1
dV ROA dROA 1
dGV	 dG	 V	 (11)

dV dROAV	 1
dG dG ROAROA

Multiplying through each side by CI Vyields the logarithmic differential form:

	

dVG dROAG V	 G
dGV dG VROAVROA

d In(V) d ln(ROA)	 G	 (12)

dln(G)	 dln(G)	 G+R1

Linking this formulation to the DuPont expansion in Equation (3):

ln(ROA) = In ) + In(). (13)

Differentiating the logarithmic terms with respect to the natural logarithm of
government payments yields:

d ln(ROA) - d ln(S - CIS) + d ln(S/A)
d ln(G)	 d In (G)	 d ln(G)	

14
dln(V)dln(S_ CIS) +dln(S/A) - G
dln(C) -	 dln(C)	 dln(G)	 C+R4,

Thus, following the DuPont approach, the effect of government payments on farm
asset values is equal to the sum of the effect of government payments on profit margins
plus the effect of government payments on the asset turnover ratio. To determine these
effects we estimate two panel models:

	

d ln(S - CIS) = a + oi dln(G) + E	
(15)

d ln(S/A) = /3o + /31 d ln(G) + E2.

Thus, the effect of government payments on farm asset values through the DuPont
expansion becomes:

dln(V) r	 _____
= [i+3i] - -	 (16)

dln(G)	 G+RM

where & and J31 are estimated parameters from Equation (15), and C and RM are
average levels for government payments and market returns (in fact the last term is
simply the average share of government payments in farm income).
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Data and empirical results 	 Implications
We use state level data from the USDA's sector accounts. We define income as cash	 of DuPont
sales net of direct cash expenses, capital consumption, and interest. As such, it
represents returns to operators' labor; management, and farm assets. All dollar figures 	 expansion

(returns, expenses, sales or income, agricultural assets, and equity) were converted to
real dollars using the implicit gross domestic product (GDP) deflator and averaged
over 1960. 1969, 1970. 1979, 1980-1989, 1990-1999, and 2000-2004. The resulting data 	 55
contained positive net returns for every state except West Virginia in the 1980s. The
average ratios in the DuPont expansion are presented in Tables I .IV. We will first
present the results of the DuPont expansion analysis, which includes government
payments (they are included in the cash receipts).

Results for the DuPont expansion
In general, these results indicate that the rates of return to all factors were consistently
higher than the national average in the Southeast, Delta, Northern Plains, and Pacific
regions, and significantly lower than the national average in the Corn Belt, Southern
Plains, and Mountain States regions. In addition, the regional variation in the rate of
return to all factors is relatively large for the Northeast, Appalachia and the Mountain
States. However, this result would be expected because these regions contain more
states (Tables l-IV).

The relative differences between the national average rate of return to all factors
and the regional figures can be decomposed following the DuPont results. The higher
rate of return to all factors in the Southeast (48 percent above the national average) can
be attributed both to a higher asset turnover ratio and a higher than average profit
margin. In the Southeast, on average, 39 percent of the increased rate of return to all
factors is attributable to increased asset turnover and 63 percent to higher gross
margins (Tables I-TV). However, the opposite is true for the Pacific region. For example,
in the Pacific region 32 percent of the increased rate of return to all factors is
attributable to increased asset turnover and 26 percent to higher gross margins.
Similarly, 35 percent of the increased rate of return to all factors in the Delta region is
attributable to higher gross margins.

Lower return to factors of production in the Corn Belt region results from two
opposing forces. First, the asset turnover ratio is 20 percent lower than the national
average over time. However, the profit margin averages 5 percent over the national
average. Similarly, Appalachia has a lower asset turnover ratio and higher gross
margins than the national average. These results are in contrast to the Mountain States
that have experienced both lower asset turnover and gross margins over time.

Profit margin results also support the relatively local nature of the financial crisis of
the 1980s. Specifically, profit margins fell by over 40 percent in the Lake States, Corn
Belt, and Northern Plains, during the 1980s compared with little change in gross
margins between the 1960s and 1970s. During the same period, (1980s), profit margins
increased slightly in the Southeast and Pacific regions. Thus the farm financial crisis of
the 1980s was localized with respect to production region. There were general
improvements in gross margins in the 1990s with the exception of the Lake States. In
recent years (2000s), profit margins have increased significantly in the Southeast,
Delta, and Southern Plains regions, as compared to the national average, due to both an
increase in government payments to cotton and rice farmers and higher livestock
prices. On the other hand, profit margins decreased in the Northeast, Lake States, and
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Table IV.

DuPont expansion ratio:

asset to equity



A FR	 Pacific regions. This trend may reverse with higher corn prices in recent years usually

69,1	 attributed to the biofuels boom.
These results point to two scenarios for commercial agriculture. First, low asset

turnover ratios imply that the revenues generated from commercial agriculture are
insufficient to justify the observed asset base. Consequently, agriculture in such a
region with low asset turnover appears overcapitalized. Perhaps this occurs because of

60 the potential fixity of agricultural assets may limit optimal changes in asset levels.
Specifically, farmland is the dominant asset on the agricultural balance sheet (Mishra
et ci., 2004, 2008). Under typical assumptions aggregate farmland is relatively fixed.
Intermediate equipment may relatively provide more flexibility.

A second possibility involves low profit margins on sales. Only the Mountain region
has profit margins that are lower than the national average for all decades. The
Northeast has profit margins below the national average in all years except the 1980s.
Like the turnover ratio, aggregate farm level implications of the profit margin may be
somewhat different. Specifically, aggregate agricultural sales are a function of the
aggregate demand for food and fiber in both domestic and international markets.
Therefore, unlike the individual firm that may expand sales through marketing efforts,
aggregate sales for the agricultural sector is largely exogenous. Consequently, any
improvement in the profit margin for the aggregate farm sector will be primarily
through reduction in the cost of production. Two general factors that contribute to a
reduction in the cost of production are technological innovations (i.e. biotechnology)
and increased vertical integration in the sector.

Results of pooling the DuPont expansion
Given the estimated means and standard deviations of the DuPont ratios presented in
Tables I . lV the next question involves the statistical significance of the differences
across regions. Table V presents the statistical significance of the differences in DuPont
ratios across regions within a given time period and across time periods for a given
region. The first portion of the table presents the x 8 statistics for the hypothesis that
the mean and variance for each ratio is the same in each region, while the second
portion of the table presents the x statistics for each region possessing the same
DuPont ratio across time.

These results indicate that the national DuPont expansion is inconsistent with the
data. However, pooling the results across years indicates some similarities in the
DuPont expansion for specific regions. Since the Pacific region appears relatively
similar across the years, we reject the pooling of the mean and variance only for the
solvency ratio. Likewise, Alaska and Hawaii do not yield statistically significant
variation across time. The consistency of the rate of return to all factors is rejected for
the remaining regions. Specifically, the constancy of the rate of return to all factors is
rejected at the 0.05 confidence level for the Northeast, Corn Belt, Northern Plains,
Southeast, Southern Plains, and Mountain States, and at the 10 percent confidence level
for the Lake and Delta Sates region Since the rate of return to all factors is a function of
the profit margin, the asset turnover ratio, and solvency (debt to asset ratio), we
examine each of these components of the DuPont expansion of (R/E).

Using a likelihood ratio test our results show that we must consistently reject
constancy of the profit margin across the regions (Table V, upper panel). However,
we cannot reject constancy of the asset turnover or the solvency ratio across these
regions over time (Table V lower panel). For example, we fail to reject constancy
in asset turnover for the Lake, Corn Belt, Southeast, Mountain, and Pacific regions



Rate to all factors	 Asset turnover	 Profit margin	 Asset to equity

Pooling across regions
1960s
	 61.076*	 77.422*	 63.294*	 49535*

1970s
	 71.011*	 66.348*

	 83.602*	 44.410*
1980s
	 54.137*	 55.021*

	 58.826*	 57.966*
1990s
	 75747*	 62.661*	 50.379*	 63.722*

2000s
	 67.045*

	 57066*
	 73.923*	 54.692*

Pooling across time
Northeast
	 13.944**	 12.006***

	 28.155*	 5.272
Lake States
	 11.855***	 10.404

	 20.621*
	 22.261*

Corn Belt
	 14.785**

	
8.139
	 27.102*	 12.918**

Northern Plains
	 15.368**	 13.592**	 14.228**

	 18.922*
Southeast
	 17.073*	 7.817

	 19.690*
	 14.918**

Delta States
	 11.818***

	 10.797***
	 21.950*
	 21.634*

Southern Plains
	 34.392*	 24.125*

	 25.789*	 4.817
Mountain
	 26.322*

	
3.803
	 46.549*	 13.81

Pacific
	 3.800

	
6.942
	

7.506
	 17.664*

AK and HI
	

0.344
	

0.134
	

0.272
	

0.298

Notes: *Denotes statistical significance at the 0.10 confidence level; **denotes statistical significance
at the 0.05 confidence level; ***denotes statistical significance at the 0.01 confidence level

as well as for Alaska and Hawaii. Further, the constancy of the asset turnover is
rejected at the 10 percent confidence level for the Northeast and Delta States. Table
V shows that that changes in the distribution of the asset turnover ratio
(significant at the 5 percent or higher confidence level for the Northern Plains and
Southern Plains) are not very significant over time. Results in Table V (lower
panel), also show that constancy of solvency (asset to equity) cannot be rejected for
all regions. These regions include Northeast and Southern Plains and Alaska and
Hawaii. However, numbers presented in Tables I .IV show a lack of variation in
solvency (asset to equity) across regions. Thus, changes in the distribution of the
rate of returns to all factors for the regions are primarily due to changes in the
distribution of the profit margins.

Implications for farmland values using the DuPont formulation
As discussed in the development of the DuPont expansion, any possible linkage between
farm asset values and government payments occurs through the effect of government
payments on the rate of return to assets. Melichar (979) points out that government
payments do not raise the current return but rather change the allocation of total returns
between current cash flow" and accrued capital gains. Thus, using the portion of the
DuPont expansion which models the rate of return on assets, government payments could
either affect returns by its impact on the profit margin or by its impact on the asset
turnover ratio. To examine these two possibilities, we regress the change in logarithms of
the profit margin and asset turnover ratios on the logarithmic change in government
payments using a fixed effects panel formulation for state level data. The results of this
analysis, presented in Table VI, indicate that the hypothesis that changes in government
payments do not affect the profit margin can be rejected at the 0.05 level of confidence, but
the hypothesis that government payments affects the asset turnover ratio can be rejected
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Table V.
Likelihood ratios for

cross regional and time
series pooling of mean

and variances



AFR	 at any conventional confidence level. Thus, our results suggest that government

69,1 payments affect farm asset values (vis-á-vis farmland values) through changes in the
profit margin, but not through changes in the asset turnover ratio. This is consistent with
the Ricardian notion that government payments will be capitalized into the values of fixed
and quasi-fixed factors, such as farmland (Mishra et al., 2004). This is clearly seen in
today's farmland markets as farm asset values reflect expectations regarding income

62 growth, including government payments (Leopold Center for Sustainable Agriculture,
2004). However, given asset fixity, government payments generally do not affect farm
asset values through the asset turnover ratio because farm operators face adjustment
costs in changing their capital structures. This is also consistent with Melichar's (1979)
argument that income support programs do not affect long-run total returns but rather
their composition between "cash flow' returns and accrued capital gains. This conclusion
contradicts the findings of Hopkins and Morehart (2002) who conclude changes in
government payments affect farmland values by affecting the asset turnover ratio.
Further, anecdotal evidence suggests that once a farmer buys farmland it is very unlikely
that they will sell it in the very near future. Empirically, the results suggest that a one
percent increase in government payments increases the profit margin by 0.05 percent.

Table VII presents the computed effect of government payments on farmland values
through a change in profit margins. Following the logic of the derivation from Equation
(16), a one percent increase in government payments may have a negative impact on
land values, if the state currently receives large transfers. Intuitively, if government
payments already represent more than 5 percent of the gross margins, expanding
profit margins through a one percent increase in government payments provides a
lower return than the profit margin (or more specifically, the new rate of government
payments is lower than the existing rate of government payments). For example, direct
government payments accounted for 7.8 percent of average revenues in Louisiana
between 1949 and 2006. Following the implications in Table VI, a one percent increase
in government revenues would represent a 0.05 percent increase in profit margins. In
this case, the marginal rate of increase from the last dollar of direct government
payments is less than the average rate of increase. On the other side, California
government payments represented 1.4 percent of total revenues over the 1949 through
2006 time period. By applying the pooled result, a one percent increase in government
payments would increase the profit margin by 5.0 percent implying an increase in
farmland prices of 3.4 percent. Following Equation 16 the insight is that a significant
expectation of government payments is already priced into farmland values at the state
level. Thus, for those states that have received relatively large subsidies over time, an
across-the-board increase in government payments would actually represent a relative
reduction in government payments at the margin. The result may also suggest re-
estimating the results in Table VI at a more disaggregate level.

Change in government
iistant	 payments

hihk VI.
I'Alect of government
avments on farmland

values through DuPont
expansion

L lainge in profit inargm	 - 0.0203** (0.0110)"
Change in asset turnover	 0.006()* (0.0023)

Notes: "Nunibers in parenthesis denote standard errors; *denotes statistical significance at the
0.10 confidence level; **denotes statistical significance at the 0.05 confidence level; ***denotes
statistical si.rnificanee at I he 0.01 confidenceIidence leve'

0.0481 ** (0.0206)
0.0054 (0.0043)



Share of direct	 Percentage
government	 change in

State	 payments	 farmland price

Share of direct	 Percentage
government	 change in

State	 payments	 farmland price
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0.0390
0.1)293
0.0586
0.0142
0.1583
0.0063
0.0105
0.0098
0.0381
0.0404
0.0645
0.0552
0.0607
0.0733
0.0333
0.0781
0.0120
0(171
0.0075
0.0444
0.0612
0.0749
0.0617
0.1085

0.0621
0.0166
0.0126
0.0103
0.0438
0.0178
0.0229
0.1298
0.0443
0.0628
0.0255
0.0146
0.0062
0.0505
0.0756
0.0493
0.0720
0.0355
0.0140
0.0231
0.0344
0.0211
0.0321
0.0410

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana

0.0091
0.0188

-0.0105
0.0339**

_0.1102*
0.0418**
0.0376**
0.0383**
0.0100
0.0077

-0.0164
-0.0071
-0.0126
-0.0252

0.0148
_0.0300***

0.0361**
0.0310*5*
0.0406
0.0037

-0.0131
_0.0268***
-0.0136

0.0604

Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

-0.0110
0.0315***
0.03555*
0.0378
0.0043
0.0303°<
0.0252

_0.0817*
0.0038

-0.0147
0.0226
0.0335
0.0419**

-0.0024
_0.0275***
-0.0012
-0.0239

0.0126
0.0341**
0.0250
0.0137
0.0270***
0.0160
0.0071

Notes: *Denotes statistical significance at the 0.10 confidence level; **denotes statistical
significance at the 0.05 confidence level; ***denotes statistical significance at the 0.01 confidence
level
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Table VII.
Estimated effect of

government payments
on farmland values from

the DuPont expansion

In the current study, a one percent increase in government payments is associated with an
increase in farmland values through the DuPont expansion for 30 out of the 48 contiguous
states (or roughly 63 percent) (Table VII). For ten of those states, this positive effect is
statistically significant at least the 0.05 level of confidence for ten of the contiguous states
(or roughly 20 percent). On the negative side, the expected effect of increased government
payments on farmland values through the DuPont expansion is only statistically
significant at the 0.05 level of confidence for three of the contiguous states (or roughly 6
percent). Thus, taken as a whole, the data support the contention that increases in
government payments lead to increased profit margins which increase the price of
farmland. However, this conclusion must be tempered with the recognition that some
states already receive a large share of the gross margin from government payments.

Conclusions
This study examines factors affecting agricultural profitability using the DuPont
expansion. The secondary objective of this paper is to examine the effect of
government payments on farm assets and, in particular, farmland values through the
DuPont expansion. The results indicate that higher than average factor returns in the
Southeast can be attributed both to higher than average asset efficiency measured by
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the asset turnover ratio and to a higher than average gross margin. The increased rate
of return to factors in the Northern Plains is similarly explained by relatively high
gross margins. These results can be contrasted with the results for Corn Belt and
Appalachia that have relatively high gross margins but a lower asset turnover ratio.
The importance of the asset turnover ratio in determining the profitability of
agriculture is somewhat troubling due to the inability of the sector to influence total
sales and the potential endogenous nature of farmland values.

Statistical examination of the DuPont expansion indicates that the differences in the
distributions for each ratio in a given time period and region are statistically
significant. Further, differences in the distribution of the rate of return on all factors
across time are significant and primarily attributable to differences in the profit
margin. Specifically, statistical differences in the profit margins are observed in seven
of the ten ERS resource regions. Similar differences are observed for the asset-to-equity
ratio.

The results of this study suggest that cross sectional variation in the rate of return
to assets is primarily determined by the grossmargin. The Northeast and Southeast
regions can be characterized by high asset turnover ratios compared to the national
average while the Mountain and Southern Plains exhibit lower than average asset
turnover ratios. These differences suggest that research programs should focus on the
differences in asset usage among regions. Specifically, agriculture in the Mountain and
Southern Plains may be dominated by a mono-cultural agriculture with farmers
producing a single crop per year. In contrast, agriculture in the Southeast may be
characterized by double cropping and diversified agriculture in the Northeast. These
differences would tend to increase the relative investment in farmland relative to
production in the Mountain and Southern Plains. Therefore, adjustments in the asset
turnover ratio may be difficult to achieve. Similarly, adjustments in the asset turnover
ratio that seek to improve profitability may be difficult to achieve in the Corn Belt and
Southern Plains, but for somewhat different reasons. Specifically, indivisibilities and a
limited number of planting days for corn in the Corn Belt and cotton in the Southern
Plains may lead to increased investment in equipment in order to manage risk.

Our results indicate that the profitability of agriculture is largely determined by the
asset-turnover ratio (sales divided by farm assets). While this result is not inconsistent
with the new agricultural policy paradigm, the results support the asset fixity
hypothesis which has been used in the past to justify farm programs. Boom/bust
cycles described by Schmitz (1995) could result from imperfections in the agricultural
capital market which limit the ability to adjust total assets in the short-run. This lack
of adjustment can be traced to the sector's dominant asset - farmland. In addition, our
results indicate that government payments will affect farmland values primarily
through their impact on gross margins. In contrast to previous studies we find no
evidence that government payments affect the asset turnover ratio. One suggestion for
future study is for a more complete estimation of the profit margin. Does the state's
portfolio matter (i.e. the ratio of crops to livestock)? This may be an important factor in
refining our estimates of the effect of government payments on farmland values.

Notes
1. However, more recently Hopkins and Morehart (2002) refuted low returns hypothesis

and suggest that farmland may be responsible for inefficiency through the capitalization
of government payments.

2. In this paper we refer DuPont model as DuPont expansion.
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3. Net profit margin x asset turnover ratio = rate of return on assets (ROA).
ROA x financial leverage (assets to equity) = rate of return on equity. Shapiro and
Balbirer (2000).

4. The DuPont Corporation in the 1920s, first introduced this method of measuring financial
performance and has been used by them ever since. With this method, assets are measured
at their gross book value rather than at net book value in order to produce a higher return
on investment (ROl). The DuPont model of financial analysis was made by H Donald
Brown, an electrical engineer in 1914. Brown used this analysis to clean out General
Motors Corporation's tangled finances. Applications to agricultural finance have been
through Collins (1985).

5. Melichar notes that in long-run market equilibrium, farm assets will be priced SO that
the total return 'cash flow" current income plus (accrued) capital gains equals the
market interest rate. Capital gains preceding the 1981-1986 'farm financial crisis' were
followed by capital losses on farm sector assets, leading to wide swings in total returns
to farm assets, and to a loss of over $248 billion in farm business wealth.

6. Mishra etal. (2004, 2008) note that farmland in the US accounted for more that 75 percent
of the agricultural assets. However, the ratio may be even higher for Midwest region.
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